A mong the end-organ complications that ravage patients afflicted with diabetes, kidney disease is associated with the highest morbidity and mortality (1, 2) . Diabetic kidney disease is the most common cause of chronic kidney disease (CKD) and end-stage renal disease in the U.S. and the world (3) . While tighter glycemic control and the use of inhibitors of the renin-angiotensin-aldosterone system (in types 1 and 2 diabetes) have helped to slow the progression of diabetic kidney disease, the beneficial effects are modest (4). Moreover, an increase in the prevalence of type 2 diabetes (4) and the high cardiovascular risk associated with CKD and endstage renal disease (5-7) suggest that diabetic kidney disease will absorb a disproportionate fraction of scarce health care resources in the coming decades.
Basic research to understand the pathogenesis of this disease and to develop novel therapies has been slowed by the lack of reliable mouse models that fully recapitulate the severity of the human condition. In recent years, the Animal Models of Diabetic Complications Consortium sponsored by the National Institutes of Health put forth two position papers outlining the pros and cons of various rodent models of diabetic kidney disease based on histological and clinical criteria (8, 9) . However, in terms of gene expression, it is unknown to what degree these data are applicable to humans. Perhaps particular strains of diabetic mice may accurately reflect specific elements of human diabetic nephropathy (e.g., aberrant transforming growth factor-b or vascular endothelial growth factor signaling) (10), and mice strains, which are seemingly protected from more advanced kidney disease, may express protective gene transcripts that have not yet been identified.
In this issue of Diabetes, Hodgin et al. (11) use an unbiased approach to compare and contrast glomerular gene expression profiles in human and murine diabetic nephropathy. The authors map the glomerular transcripts from humans with biopsy-proven disease and compare these patterns with data from three diabetic murine models that develop glomerular pathology similar to the early stages of human diabetic nephropathy (Fig. 1 ). Using microarray experiments and bioinformatic tools to organize and synthesize the data, the authors create transcriptional networks from the individual diabetes-specific transcripts (i.e., differentially expressed genes between diabetic and nondiabetic control subjects) within each of four groups (one human; three mouse) and then compare these four networks. They then validate a small subset of gene transcripts by qPCR across these groups. The authors ultimately identify shared and unique pathways from the "glomerular transcriptomes" of human and murine diabetic kidneys. This study supports the role of the JAK/STAT signaling pathway in human disease as previously described (12) and validates these three diabetic mouse strains as models of this pathway. Importantly, the authors also identify novel genes common to all four groups and identify specific pathways for which a subset of the mouse models might be most appropriate for preclinical studies.
The data generated by Hodgin et al. will be exceptionally valuable to researchers in the field. Nevertheless, we should refrain from considering these findings as a blueprint for biomarkers or drug discovery, else we fall prey to two logical fallacies. While a technical tour de force, the identified genes associated with disease are not yet proven to be mediators or markers of disease (cum hoc ergo propter hoc). The analyses are also cross-sectional and do not allow for the possibility that certain gene transcripts proceed and others may follow the development of histologically or clinically apparent disease (post hoc ergo propter hoc). Moreover, the human biopsies are from a Pima Indian cohort that is well-characterized clinically; however, Pima Indians are known to experience rapid progression of kidney disease, and data from the Pima may not optimally represent disease characteristics in other racial or ethnic groups. In addition, the authors compare gene transcripts from patients with early diabetic nephropathy with normal urine albumin excretion to patients with elevated urine albumin excretion, and they speculate on the observed trends. However, the transcriptional networks are from patients who have not yet reached a point of diminished kidney function (i.e., reduced glomerular filtration rate). While these glomerular transcripts certainly correlate with histologic disease and with albuminuria, they may not represent genes that determine the clinically important problem of progression. Less well-studied and absent in this manuscript are a cohort of patients with reduced glomerular filtration rate and normal urine albumin excretion, observed in at least 30-50% of patients with types 1 and 2 diabetes (13, 14) . These patients have diabetic kidney disease, but slower rates of progression compared with patients with classic Kimmelstiel-Wilson lesions and micro-or macroalbuminuria (i.e., diabetic nephropathy), although the risks of cardiovascular disease and other sequelae of CKD are still high in this population (5, 15) . Finally, as with any well-conducted venture in bioinformatics, the authors define cut-offs for what was considered a significant difference in expression among diabetic and nondiabetic samples, and they use matching algorithms, either or both of which may contribute to misclassification in the final analysis.
In summary, Hodgin et al. provide exciting, novel data that will allow investigators to compare gene expression profiles across different study cohorts and across species. By focusing on glomerular gene expression, the authors have enriched these profiles for specific gene products, which may be missed in transcriptome studies from the whole kidney as glomerular RNA comprises less than 5% of the total transcripts within the kidney (16), yet histological changes in glomeruli are the first visible signs of this disease (17) . Investigators interested in studying a pathway relevant to human disease (e.g., epidermal growth factor signaling) can now choose from a menu of mouse models. Finally, patients with diabetes and kidney disease are rarely biopsied and thus, while cancers and other diseases have long been categorized by their molecular phenotype (18) , kidney disease in patients with diabetes is crudely defined. This work may help to redefine the taxonomy of diabetic kidney disease based on glomerular gene expression rather than on nonspecific markers such as albuminuria and serum creatinine.
The authors have painstakingly derived, organized, and now shared a wealth of transcriptional data. Future experiments should build upon this impressive foundation and usher in an era of unprecedented progress in the treatment (and prevention) of diabetic kidney disease.
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FIG. 1.
The investigators used microarrays to analyze differential gene expression from glomeruli in four different comparisons and then generated signaling networks to represent each comparison. Nodes from each of these networks were then compared to examine the overlap between pathways that are altered in glomeruli from patients with clinical disease and three separate mouse models of diabetic nephropathy. In total, 26 shared nodes were present in all four models of the disease. BKS db/db, C57BLKS db/db mice; DBA STZ, streptozotocin-treated DBA/2 mice; eNOS, endothelial nitric oxide synthase.
